Abstract. This note gives a report of systematic computer tests of Euler's rule and several Thabit-ibn-Kurrah-rules, in search of large amicable pairs. The tests have yielded four amicable pairs, which are much larger than the largest amicable pair thus far known.
1. The pair of 25-digit numbers (45222 6553454520 8537974785, 45398 0132623392 8286140415) has been the largest known amicable pair since 1946 ( [8] , [10] ). This note gives four new amicable pairs with 32-, 40-, 81-, and 152-digit numbers, as a result of systematic computer tests by Euler's rule (Section 2) and several Thabit-ibn-Kurrah-rules (Sections 3 and 4).
In this research, primality of very large numbers N had to be established, where N + 1 can be easily factorized; this was done by use of the following:
Theorem (Lucas-Lehmer [11, p. 442] ). Let P and Q be relatively prime integers and let U0 = 0, ¡J, = 1, Ui+, = PUi -QUi-,for i ^ 1. If N is a natural number, relatively prime to 2P -8g, and if UN+, mod N = 0, while U{N+,)/v mod N ¿¿ 0 for each prime p dividing N + 1, then N is prime.
It is convenient to choose P = 1, while Q has to be chosen such that DlN~1)/2 mod N = -1, where D = P -AQ.
In the sequel, the indication "(Ô = A)" after a number means that primality of that number was established by use of this Lucas-Lehmer theorem, with Q = A. The computations were carried out on the Electrologica-X8 computer of the Mathematical Centre; the value of U¡ mod N was computed in 0(log i) steps by use of the binary method (see [6, p. 360 For a more general definition see [2] . Walter Borho [2] presents a list of fifteen Thabit-rules, which are constructed from those amicable numbers of the form au, as (with (a, us) = l, s prime), for which p = u + s + 1 is prime. Table 1 presents another seven Thabit-rules, constructed in the same way; this completes the list of Thabit-rules which can be constructed from the (at least) 67 published ( [8] , [9] , [10] , [2] ) amicable pairs of the form au, as with (a, us) = l, s prime. Table 1 Seven new Thabit-rules T(au, a, p, (u + l)X -1, (u + l)a(u)X -1) obtained from amicable pairs au, as (with (a, us) = 1, s prime) such that p = u + s + 1 is prime.
No. (33) of [3] (31) of [3] (8) of [5] top of p. 168 (34) of [3] (17) of [3] (2) of [7] 4271-280883 = 1199651293 1199936448 2399587741 (18) of [3] In the fifteen Thabit-rules of Borho, and the seven, given here, the numbers q, = (w + l)p" -1 and q2 = {u + 1 )<r{u)pn -1 were tested for primality, for all values of Tí =: 1 such that q2 < 10120. Both q, and q2 appeared to be prime in only three cases; these cases, together with those of Borho and Lee (see [2] ) are listed in Table 2. Table 2 also mentions the discoverers of the amicable pairs from which the Thabit-rules were obtained. 4. Table 2 of [2] lists five more Thabit-rules, which differ slightly from the Thabitrules mentioned above in Section 3. The numbers q, and q2 occurring in these five Thabit-rules were also tested for primality, for all « Si 1 with q2 < 10120. The results were negative in the sense that no pairs iq,, q2) were found with both q, and q2 prime.
